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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an EL material being 
pinhole— free, having luminescent characteristics uniform over 
the luminous surface, the capability of a high- efficiency 
emission and a high-luminance emission, and retaining an 
emission life time stably for a long term. 
SOLUTION: There is provided a luminous organic/inorganic 
composite material comprising an organic polymer 1 and an 
inorganic polymer 2, wherein the organic polymer 1 is 
contained in the pores of the porous inorganic polymer 2, the 
organic polymer 1 has the capacity of transporting positive 
charges or of transporting negative charges, the inorganic 
polymer 2 has the capacity of transporting negative charges 
or of transporting positive charges and having a thickness of 
0.5-1 .5 urn. 
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L, ^^'J^-liftS^iSltB5«L. 0. 5-1. 

^-*<#*4iT*>y. *&7KU^-l*IES?*$il2£&]£*r 
U «l«7K'J^-l*mm^3ISlJ^l^ O. 5-1. 

v-a^g^rasy. *s^K'j^-(*ftm^«iMfiB^w 

U !St8tfU^-l*iES^t&jilfiB£:frU O. 5-1. 
5 5 * a >(DJ¥«*£*rtac £ ^lit £S§5fcM*r8l 

A^figy. 7K-7X/«c»l«i7H'Jv-(D^fl.SI5lc*Sl7K'J 

-?-*><£**iTfcy. *&*°u^-i*fimfif9)2tsij£*r 

L. «t«S7K'J^-lijES^2ISlJS^L. O. 5-1. 
5 5 a >0>J?* £*rf & c i: £*#g t "f 

fr&jfty. 7K- : 5X/«c««i7KU-?-a)S?Lgpi^ti^'J 

Jj^mL. 0. 5-1. 5 S^DXBJl^^-f -SCi 

^-A<#**tr*sy. ta*'j?-tia#U7-ffl'> 

:fc£*TL. O. 5-1. 5 59P>0))5*Sft4CJ: 

[»#JS7] mnmtiixk$it Lt. tpd cn. n- 

-v7i-ji*-N, n ' — t'x (3->f;b7i-;i/) 

- [1. 1' -e^HJH -4. 4' -V7 5 » , 
a-NPD (N. N ' -y7i-^-N, N ' - t*X 
(or— *->>^L,) - [1, 1' -t'7i-W -4. 
4' -v7 £ > : 4. 4' - fc*X [N- (1-t7f 
;U) -N-^x-ZJU-TSV ] t'7i-W . Cz-T 
PD (4. 4' -fc*X (9-*;U/<*/y,»lx) -1, 1' 
-If^i— ;U) . PTCDA (3. 4, 9, 10-<<'J 
V^iifrit***'*) i?T>'U K9-f K) » 

CuPc (!S7^Py7-» . ZnTPP (£18 (I 
I) 5, 1 O, 15. 2 0-fh77i-^*;U7^U 
» . PO-TPD (4, 4' - fc* X (1 0 - 7 x y 



■y-V—Jl,) t*7i-Jl<) . PT-TPD (4. 4' -t* 
X (10-7i;f7y-W t'7i-Jl.) . DPBI 
(4. 4' - (2. 2-2?7x=jHf=.U» -1. 
1' - t*^i— ;U) s DTVBI (4. 4' - (2, 2 
-;utf— U»- 1 . 1 ' - tf 77 x 
=JU) , m-MTDATA (4. 4' . 4" - h 'J X 

» , HDRZ (4-t"7i-^75y7i-^-t'7 

i-Jl-th'5';» . Ru (II) UU^f-OA (I 
I) f§{*) fflrtro'M < t t-o$ fflus c t $ #fii 

-r 2, 4*fci*6is®(Dsg3tea*igi-i»«i«^ 

[If3j?«8] tH5fii«Sl|iLt, A I Q3 (h'JX 
(S-tKD+v-^'J/) 7;U5 , BeQ 

2 (fc*x (8-tKa+->-*/'J>') Kijij^iO . 

Zn (BOZ) 2 (Sf&-fc*X-'< */—;!/) . 
Zn (BTZ) 2 (SSS-fX-'O^Ty— . 
Eu (DBM) 3 (Phen) (h'JX (1, 3-/7 

x i . 3-^p/Oi?3j-y ) rt/7it>ha 

•J» 3.— Pt°-t7A (III) ) , Buty l-PBD 
(2- t*7x~;U-5- (/S^- t e r t -?f/l/7i 
-;U)-1, 3. 4-t*tv7 , ;-;W . TAZ (1 
-7i2Jl,-2-t'7i^-5-/<7- t e r t 
f/l^7i-JI/- 1 . 3, 4 - h 'J 7"./— AO £>F*9<D4>fc 
<«tt-0^ffl^SZi:^g < t-r-l)ii^2, 4$fc 
l*6|B*0)fl3tS^*i • «8Hg£*m. 
[»*3g9] ®3tSe3t1Hb^!B!lfcSL>l*»T-^, K— 

fc< £ t-TJlc^fc C -f5I»*«n , 2. 

3, 4, s*tzit6&mo>mitmm&- mm&-£*mo 

[«3fcJg1l] «3t14fe^3b<^ VJ > 5 4 0 . DCM 
1, OCM2, 'J K>gfaBtt:0>rta>'> 

fc< t*— ^-e&sck^^gt-rsif^i ofatsa> 

[»*JSl 2] ^8l7K'J-7-A<*S147KUV-T-fc* 
Ct^fitt^Sl, 2 % 3, 4, 5£fcl*6i2 

[l**Jg1 3] »mi±^y^-i:LT, TK'Jt*-^* 

7Ky^^7x><DP»q<0^< it— o<Da9«14^'J 
v-^fflC^•5wt$^g^:■r*W*«1 2l5tt<7)l63tS 

-T-fe§Ct$^S,fr4sf^«1 , 2, 3. 4, 5^ 
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$7? 'J U— h©«©'M<tt-Ofl)7^ 'J U— h£ 

4«#ai 6SB«a>#§iti!*r« • atatttttm. 

2. 3. 4. 5$felt6GlO«Xg*M-MMI^ 

[M2 0] *^'jv-t^tS7tcj v-<tA<^-y 

ttMl. 2, 3. 4. 5$felS6Gttd!>JB%£*tt- 

[R3jt«2 1] -«aR*tanMtt£U fe«0>BB 
l=*amffi*<*fi**lTLx*i»*«1 . 2, 3, 4, 5* 
fcl*6fEtt(DS§3fcI?*r«8 • 

[R**2 2] sk«ha<, ft*nft*t*e&Rib'r 

(I TO) , Kfcflg (Sn02) , IMb* 
>vaOA (I n O x ) <DrtJ^£>«£fi££;fxTl*-5Ci £ 

*#g<t-r<&R*JS2 i es<DS*£tt« • ata«^*t 

[Sf*« 2 3 ] tt*BMK*«/h * ttTJU 5 

-OA, 7;i/5-^A l JfOA&6, T^US-OAvy 

y*«>^A-f ^viW^iOWM < it,— 

t>*ra • *a***m. 

c»*« 2 4] sh as t &mnm<Dj*y5tfm.®mm 

lC«fcy^fi£$HTt^iI*Sl . 2. 3. 4. 5£fcf* 

[»#*2 5] SWStt*J6Lfc^^xS«±-eW« 

ya$*t-ci*«R*8i , 2, 3. 4. 5^fci*6i2« 
itmmzei aavasrs — km t 

U *JNM**y— KU (■«) iL. S#^£EP»o 



•rscticj:y^3fe-r^ci:^^fifr-s»*«2 1 . 

2 4^2 5lB«t<0*3t£*ti • Raa*tt*». 
[R*JS2 7] SM«S^T-/-Kmffi (Ifcffi) t 

•J - KtttKVttltfetfclc. SISmffiffl^S^tD^X 

o ttfWMEe&jtttrtt-e&jtu a**Bi*n-r 

*Ci:lc«fey«5t-r-SCi:*^gi:-rSf»**2 1 . 2 

4 , 2 5$tii2 6 i3tt<D^ nt&mm • H««^»^o 

[R*Jg2 8] *Bm«*«3«6«^3b<^X^y^ 

g<t-r^»**2 7ta«cofi3ts*8i • aaa^tta. 

[M«2 9] *a#'jv--i:Ra»K , J7-a>lMH*: 
*1, 2, 3. 4. 5*fcl46Ett<Df63lfcSWa- 

2. 3. 4. 5*fcl*6|BKa>fe3t£W« • MMtett 

[o o o i ] 

aa3*%*m-efe«*%stta • *aa*tm&j:tf 

— 9 s , /««^7^ K aaaa. S¥f^X^^, u 

f&^f x:/uf\ mm. aait-r-utf. *wm 
naa*a. aaa. ^#*r> n*th as. 

*ju, jtea<IJH3fc3i, liao/W. *afr 

#*a*. am£*a. #a^a 

-f h, SFa1S±flS • ini««T ■ R«S^ ■ M% 
«, BtBr8tPB8BJSSs trt^WJ7M81, -> a 

— WBRWWCfc*. 
[0 0 0 2] 

[0 0 0 3] fttttm-CI*. mtW® (ZnS) S?A<« 
RMJEtWWC** (#fSXi95 : BB*. fi§BJ^#^ % 7 8 
1 2# (199 4) p. 651H) o d<C«/«C»a 
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*l£*<c>, mt&mmtmamai. i 5*d>jst*i o 

OtKjU h^LtO^E (Htf^ffi 1 O OT5^)V h/cmjy. 

[0004] cfl>«fc*j5£i&<fctf>i^ *&*m-e<D 

m=f-m§£ (1 9 9 4) p. 568 (HO X* ■ ^-f — ■ 
IXf ) „ ^l:, 1 987^a^^ttfl)Tangi 

-Jl. &3&®VX&tz (#RB^: Tangte. Ap 
pi. Phys. Lett., 51 (12), 913 
(1 987) ) . f LT. m&E Lm+OmtltzTH-fr 
ttxtttnt 4' . 4"-h'JX(3- 

(m-MTDATA) t4, 4' (3-*^;U7 

i-^7i-ji/7 £ y ) f7i-;itA>b«)y?Jrt- 
vuMiUfa ^ . mj (8-^yjy^h) 7^;-o^ 

t3 yD*i, App I. Phys. Lett., 
65 (7), 15 (1 9 9 4)). &tz. VH&atti 

( I TO) . Blil:7y*->H,A-a (10: 1 ) . m 
&J1 Ictt^-iiljiMKD h'JX (8-#y'jy7h) T^5 
-t7A (III) fgff (A I q3) Lfc^Jf HSH^-fr 

•b 1 0V-C6000cd /m205?ggJgAt#t>^ C0> 

-;u*Hiiilf£ LT*3»-efe€.ci:*<*$*i,r^.5 (S» 

T-imXm. Vol. 52, No. 4, pp. 216-2 
2 0 (1 9 9 5) ) . 

[ o o o 5 ] G&ftnT'<Dn&mato>&*Bjimi*. m 5 

*«©*-;u36<aA**t. lEm^iijiisij^^^mffiicis] 

hp^aAj^ amis? 
fti2i^j^$«mffiicip)^or^»-r-So <tfe» e5*ct> 
3iias^mn. 4tt*a®a. 1 oi**r«m#Mgjfc*r 

C*i&«>iE««i:ftfMfi:*<W»*U m^- SEftttx 

#tt<b^&fc£tM*#^A<&iq£ti5«^£A<;fc-5o m 



icii, Mt;a£gic«3te&ft£#oSlft$e3te14<b^ia&& 

1 0 0nmlC^Si«<lTl^, fc*5. S6*<D3I*SK 

ma. 4ii*san. 1 1 itiEmmmskm. i2i*iim 

fimxtmV&Z. COHifc 1 O 0 nml?iSaOD^»^ 
S-C?l*. @6l=^$ttS2l^affii:^JS«a<!:a>KI= 
I*. 1 0;K;Uhl«n r <&teatt£3glt-5f£l+T-<fcl\ > LA* 
LfcA<t>, mj*5£gl*1 0 075^ emir, 
ft£<k^SSa>* CHI*. E6lcjjv-rj;-5 

ic, SSJg<bA<pIfigfcfctf>lc, 1 OtK^U hJilTcDBSiiaiE 

|gaA<si«it uztz#>X'S> y . fgffl<bP&A<iitf>*>*tT 
[000 6] crotifc. flt3fco*r&E L*m-ei*. si^t 

oTl>£. «SE(D*«IEL««li. S^K^T* 

*.IS 1 t oii=7*<Dni&&tf&tbxmft icftfcfifc < x 

hofrUh-?. *.wmti)<mnx-ih$> a ztz. &tzmm 

»ii*<ecy, ^«y*7K-<> h*<Jg±LEl*]J§3M#14 
<01$J-g*<se^b-rS<!:*lc. LT<D#^ 

l-ci^-So mmv&ztztbiz. &wt&g.tfm^ 
&tz. mmv&ztztbiz&ytv&T&tf'ptK . 

i:^i:*^:rJalett®IClk^^S^^SA<^a*o f63t14»^-l* 

m#$lljSl»Jg#c7)S^ta3ttt^b^^aife4L^l*^^•^■<D k 

tt. «-T<T>ai*0. 2~0. 3{S/nm3S«r-ia 

-e. sa*<»<^§. m&tmtzi-Hotztb. a#Enun* 
<bA<ecy■v>■rl^o 

[0 0 0 7] 

[f6IBA<P3tL«k5i:-rSSe] SfJiECD E L«^T-li, 
±i£LfcJ:5lc, «l^«^r-l*EL^14li3cSlc»c,H 
Sl!)Bl*n®ffiA< 1 0 0 VA^t>2 O O V<tiSUo C 
(7)li^ s S^&fil*! 0 075~2 OO^V/cmffe 



(5) 



&m 2000-26851 



1 I m/wdfc^fc&l^o LEDTIilO Im 

[0 0 0 8] CO>«fc. gi^ffisisa^^-rsfcft 

ir, m®ELttm<m§zzti. *o>mm. 1 ovult© 

•V>l*y 1 0 05V/cmiiI««i:^8SlcS^ * 
£>. ELtt^-ei*. jg»Kt?ifcS fettle. 

aA$*ifciEa(75MS^f*<s^-rsmi-. Aflame 

[0 0 0 9] lt*a#aELttttl£ffltlR-Cfc« 

fcttice>*-;L.*<T-#-*>-f < . *t*4cD$Sif& • iSiIA<jg 

ic. f*SS:7a-feX*<8«tl~fcy. »*4a>*S«<b*<Blt 
[0 0 10] ia±0>J:3l=. (*«E 

[001 1] ^het-i*. mMey-?— {.MMcy-?— 

(ttttELtttt) T?0>. fMOh 

[0 0 12] 



£g?*?-Sfcttlcfc£*ifcta>-ea6y. i»#Jgl izfrfr 

A<tsnTfcy. *«#y7— ttiE*«iiaitt«*L. 

fttt#y-?-l±ft*ffitfi£tt£*U O. 5-1. 5 5 
? a >a>J5*£*rrsc t £ttfi&-*-«*jfe&tt« • ft 

[OO 1 3] ff*S2lc*NANSSIIBI*. *r®tf'J^-£ 

7-a>sfl,ssirw«i^ , jv-A<^^ttTj3y. mmm>) 

SI^L. O. 5~1. 5 SVaxMW.frZ&T&zt 

[oo 1 4] n«4i3i=^«i8ntt, *«w«y*-i 

»«#'J-*-ia>BfJ*#*&J*y, TK-^fcHBgWC'J 
■7-<Dffifl.ffll=*«7K'J-7-*<#**LTfcy. WSItf'J 

ft£*U O. 5-1. 5 S^DXOil^^^-r-SCi: 

zft&t-rzfeitMm® ■ ft«m*m-eft«. 

[OO 1 5] Ift*qu-ic*fr««9]l2. W&#'J^-i: 

T-©ffifl.»i=*«7K'jT-*«***tTfey, «m*u 

ft**U O. 5-1. 5 3.9n^<Dm**&m?Z>Zt 

zn&ttz&ittmm® • fttttK**m-efc«. 
[ooi6] n*TM5izfrfrz>§emt. «#u-7-t 
ft«#y^-£<DWj*«^e>j*y, tf-^xfcftawj 

fc<fctfftm**$iiiiii&<B5R^£*rL. o. s-i. ss^ 

[0017] n«4i6ic^«isna. tts^uv-i 

fc«fct;ftS«»3l#J<D3R**WL. O. 5-1. 5 5* 

□ >co $ mr s c t t -t zmittmm& ■ m m 
[ooi8] n«qi7i=^««na. xs«niftM& 

Lt> TPD (N, N' -v7i-Jb-N, N' - t*X 
(3->f^i-W - [1. 1* -t'7i-Jl-] - 
4, 4' -i/7 5> (N. N ' -diphenyl-N, N' -bis 
(3-methylphenyl)-[1, T -bi phenyl] -4, 4' -diamin 
e) ) . or-N P D (N, N' —isZPx. N , N' 

- t'X (a— *-7*JU) - [1, 1' -t'7i- ;u] - 
4. 4' -v75> (N. N' -diphenyl-N, N' -bis(a-na 
phtyl)-[1.1' -biphenyl]-4. 4' -diamine) : 4. 4' 
- t*X [N — ( 1 —fZ>TM -N-7i3-7S 
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/] t*^x -;u (4. 4' -bis[N-(1-naphtyl)-N-phenyl- 
aminolbiphenyl) ) „ Cz-TPD (4, 4' -tr* 

(9-*JU/^/'JJU) -1. 1' -e^x-JU (4, 4' 
-Bis(9-carbazolyl)-1. T -biphenyl) ) . PTCDA 

(3. 4. 9. 10-^'JL/>f h7*^v'J^^ 
v7>/W K^>T K (3, 4, 9, 10-perylenetetracar 
boxy I ic di anhydride) ) . CuPc (S7$Dy7- 

> (Copperphtarocyanine) ) . ZnTPP (SfS (I 
!) 5, 10, 15. 2 0-f h77i-;i/^7^'J 

> (Zinc (1 1)5, 10, 15, 20-tetrapheny Iporphyr i 

n) ) . PO-TPD (4, 4' -bfX (10-7i/ 
*-*^-M/) tf?x=Jl> (4, 4' -Bis(10-phenoxaziny 
Dbiphenyl) ) . PT-TPD (4. 4' -t?X (10 
-7iyf7y-Jl/) t^x-;u (4. 4' -Bis(10-phen 
othiazinyQbiphenyl) ) . DPBI (4, 4' - 

(2. 2-v^x -;ut:-U» -1. 1' - tf:7x ~ 
;U (4, 4' -(2, 2-diphenylvinylene)-1, 1' -bipheny 
I) ) . DTVBI (4, 4' - (2. 2-v-/^>^ 
JUZ7x -;Ubf— U»- 1 , 1 ' -e^x—;b (4. 4' - 
(2, 2-di-paramethy Iphenylviny lene)-1, 1' -bipheny 
I) ) , m-MTDATA (4, 4' , 4" -MJ*(3 

(4, 4' , 4" -tr is (3-methy I phenyl phenyl ami no) triph 
enylamine) ) . HDR2 (4-t^i-JI/75y7i 
-Jl/-t*7i-Jl/t K ^ V > (4-b i phenyl ami nopheny I - 
bipheny I hydrazone) ) * Ru (II) gltt (;u-r--^A 

(II) S§i*) <7>l*5<7)'>£:< <hi-o£/filN&Ci:£!f$« 
ir^f£f1f*JS2. 4*fc(*6fflttCD*3tS*«l-«l«l« 

[0019] m*&8\zfrfrz>mBji\t % fLnmffij£mt 

IT, A I Q3 ( h'JX (8-fc KP**>-+/ Uy) 
(tr is(8-hydroxy-quinol ino)aluminiu 
m) ) . BeQ2 ( t: X (8-t KP U/) ^ 

U'J^A (bis(8-hydroxy-quinol ino)beryl I ium) ) * 
Zn (BOZ) 2 (Si&-e^-^<>y4-tr^-;u (Zin 
c-bis-benzoxazole) ) . Zn (BTZ) 2 (Sft-tfA 
-^<>yf77-;i/ (Zinc-bis-benzoth iazole) ) . E 
u (DBM) 3 (Phen) (h'JX (1, 3-V^x 

— ;u- 1 , 3 -^a/Ov^-y ) rty^xtvhog 
» 3.— Ptf^A (III) (trisd, 3-diphenyl-1, 3-p 
ropaned i ono) (monophenanthro I i ne) Eu ( 1 1 1 ) ) ) % B u 
t y I - PBD (2 - t*7x-Jl/- 5 - t e r 

t-^l/7i-;i/)-1, 3, 4 -t^v7 7-JI/ 
(2-biphenyl-5-(para-ter-butylphenyl)-1, 3, 4-oxad 
iazole) ) . taz (1 -:?x -;u— 2 - tf ?x^;u- 

5-/\7-ter t-?fJl/7i-^-1, 3, 4-h 
■J T % /— (1-phenyl-2-biphenyl-5-para-ter-butylph 
enyl-1, 3, 4-tr iazole) ) (DI*J(Dd>£: < 1 1— o£JS 

t^ct^^g<t-rs«^3a2. 4*ycii6iae(D^ 



[0 0 2 0] !»*3S9fC7bN^S*^fi. mat§£it&it<£> 

<t-r*«*«i. 2, 3. 4, 5$fcii6iam^*^ 

[002 1] 3r#Sii oizfrfr&mm*. i£9t&i!t&it 

[0 0 2 2] fl|*«1 MZfrfr&mWlt. #S#14feffl*>< 
^7'J>540, DCM1 , DCM2, ;U^U>. 

trzmxm 1 offittco*^^^ ■ mmm&ttmx-jb 

[0 0 2 3] Sl3fcJg1 2lC^x^S§B - B(i. ^tK'JV- 

2. 3. 4. 5^fcl*6l5®<D*^*ti- 

[0 0 2 4] M*«1 3IZ7bN^*^l*. *mtt7K'J-7 

-d:Lt, tK'J tf— ;u^;u/^v/— 7K'Jt~;u^xn 
USU1 1 2IBK0)^S^« • M^TOtfe^c 

[0 0 2 5] ffl;RJg1 4(C^^^BJIi, t«*'j7- 

3S1. 2. 3. 4. 5^frl*6IBtt(D*^SW^- fttfll 

[0 0 2 6] !»3fcJSl 5IZ*^S368HI*. 7<7'J U— h 

*7*»JU— K ?KU t KP^>>*7<7'J U-K ?K 
U t Kn*v7^*^$7^ U U— ha>P*J<7>'>#< «t 

ss}#js i 4G«o)ft%&*t • m®ti&tmvib$> 0 
[0027] ii*]gi 6 izfrfr&§£m*. mmtfw- 

iS^-yrf-iS^T^sc^^g^^r^w^ai . 2. 

3. 4, 5«tdt6CSa)MIftt • IM«fttt»Tf 
[0 0 2 8] »3fcJKl 7lCA>^Sf§?Bli. *®TJUa# 

[0 0 2 9] S»#«1 8IC^-5#g|flli, ^tSTK'J^- 

IctK 'J (b $ i£tzm®tf ') 7- 1 SfttS^H 'J "7- £ 
^*-<t^^S<fr^»^^1 . 2. 3. 4. 5$fcli 

[0 0 3 0] it3R«l 9(z*^*fieBli, 
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£*#g£-r&»3*JS-K 2. 3. 4. 5£f=l46IE®0> 

[0031] ffi*m2 oizfrfrzmmz* *a*y?— 
t mm** y -7 - 1 *><->- y > - h ivnt—. sr- x-m &m® 

[oo3 2] m^mz 1 ica^ssi^i*. -xamtfm 
*i, 2, 3. 4. 5&tzi*eum<Dmitm&m- m& 

[0 0 3 3] «3*JS2 2IZft^-5JgiPll4. SIB««A<. 
tt*H*A«**<ElHb-f ^iJi^Ag (I TO) . &<b 
ffi (Sn02) . ifb-fl/va^A (I nO x ) <7>Wfr 

[0 0 3 4] t»*«2 3ICA^4*MI4, &Sm«A<. 
tfc*K»A<'h * * T S -OA, 

[0 0 3 5] lf^2 4I-An*nS5§IBI*, S^fiffii:^ 
1, 2. 3. 4. 5£fef*6G*a>**£*tt-«flHft 
[0 0 3 6] gS#*2 5JC*^SfEMtt. SSBIiffi^iS 

3, 4, 5*fcl46IEK(Dfg3tM*® • »«tS^«^r- 

[0 0 3 7] f»^2 6lC*^S*K(i. SB^mH^T 
v - K«*I t U *I1S^*V- KM (I® 

[OO 3 8] SI«I2 7l:»»«fflB, SWSffi^T 

it5«*a2 1, 2 4. 2 5£fcl4 2 6I5«<7>£#S! 
[0 0 3 9] »#JS2 8lc**ft«Hli. &SSiI£S 

[0 0 4 0] if*S2 9lcA^Sfg^l4. *«7KU?— 



«C&&ttft&-r«fl|*4l1 » 2. 3. 4. 5*fcl*6 
[004 1] »3fcJS3 OlcA^SHftte. MfeKy-? — 

£f*®Lfc&(c*a>£fl.rtic*r«#y^-£#;t£-e-a 

<5i*#«1 . 2. 3. 4. 5£fcl46fBScO> 
[0 0 4 2] 

[&f!llCD36ffl5<7>«2©] *^^0>SE3tS*«l ■ 

fel*jEtt«Mti*ft|£*rU *«M*y*-lift««MIKaft 
[OO 4 3] **IHO>f63tSWa ■ ««Mfi^»fi. 

14, *«i7Kyv-ijB{ti^'j^-t<opjiit^f>fi!ty. 
*-5x«pji*»K'j ^-a>Sfl.«Bic*r«7K'j 
♦trey. *«#u-7-i4ftm»i*att*frr**fci* 

r 5 * fci4iEm^$Bisi»j £*rr « t. ©t- & o r * 
[0044] ««na>f5«a4r«i • tt«MS^*r 

«, 7K-7X/«clBf«|7H'JT-<D^fl.S|Jlc*ti7K'J^-A< 

^-**fci4iES«fiiiai#Ji3«fci;ma«fifiiii#ja)jR^** 

[0 0 4 5] WIB**7K'JV-*fcl4*«»K'JV-3&«jE 

tfvv—iiititmmrtvv—izmwtmmmtiDSLiztz 
[0 0 4 6] nrE*«jK'jT-*fci**«j|«yT-*«ft 

[0 0 4 7] fcfc\ a^«JiHtBI=OL%TI4, JWKU 
-? ht- tf'Jf^ — tr. 1 0-2— 1 0-5 C m2/V sA< 
»* L < . «t y L < 14 1 0-3 c m2/ v s JU±T?& 
•5. ^fcSSBtm*14T% 1 O-11-l 0-9Scm-1*< 
»*L<. «fcy»*L<l4l 0-IOs cm-1ja±-C& 

[0 0 4 8] WrE*«jK'J^-l4. fct^.i47K'je-;u 
■h)\>t^J— tK'J t-j^iotx jK'Jf-^tf? 

W$7^JU-h. #UtKP*-»$7^'JU- 
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[0049] mammrtv ^— i*. fctitriTn' 
[oo5o] mefB%&«« ■ mm%'£&n*\~&i+$> 

5 5-55 : fit#£ L < I* 5 0 : 5 

o-e^So 

[005 1] m&#-? V-CD&R&t 
»*L<I45 0-6 5%(DtK— ^X?St<7)<DS?LSPa)C 

irt-fey, ^.n<DWt-mz i o-2ot/>-Hi/0 

<b<03M* ( P H5jft&<DK14l*S) T*. ^;£^*1 0 0 

[0 0 5 2] 1IMEiEttfilft&*l|& LTf*. fc<fc*hfTP 
D (N, N ' -is? jl—)I,-N, N ' - bfX (3->^ 
;U3?x - [1, 1' - t*37x -4, 4' - 
y7S» x Qf-N P D ( N , N ' -ix^x -;U-N, 
n ' -fx (a— *-:7^;u) - [1, 1' 
;U] -4, 4' -y7S>: 4, 4' -t*X [N- (1 
-±Z>^M - N -^x ~;U-r ] f7i2/H % 

Cz-tpd (4, 4' -ex (9-*;u/<y | j;u) - 

1, 1' -t?:7x^;U) % PTCDA (3, 4, 9, 1 

-f K) . CuPc (S7$Pv7i» . ZnTPP 

(SIS (ID 5, 10, 15, 2 h^?x-;U7tf 
;U^-f«J» . PO-TPD (4, 4' -t*X (10- 
7i/+tv-JH e^x— ;U) % PT-TPD (4, 
4' -t*X (10-7iyf7v-JI/) e^x^;u) % 
DPBI (4, 4' - (2. 2-y7i-Jl,t-l/» 
-1, 1' -e^x % DTVBI (4, 4' - 
(2, 2-v-/\°7>f^7i-;i/e-L/»-1 , 1' 
-e^x ~;U) % m — MT DATA (4. 4' , 4" - 
h 'jX(3->fJ^i-J^i^7^) hU7i- 
JI/7 5» . HDRZ (4-t*7i-;i/75/ 
-t'7i-^tK7\/» . Ru (II) ^i* (;U^r-^ 

a (id s§{*. fct^if2. 2' -eeuv^i/f-'t? 

A«§<* [Ru (bpy) 3 ] 2+ ^) *a>rt(D 1 «J5l±3&< 

[0 0 5 3] IE«^2l9J<7)i1I^I4. SgpteS!*r« 

■ «t&ffi£-*m^1 5-4 Ow t %, £81:1142 5 w t 

[0054] «nan«w*a«ii:LTf*. 
tf a i Q3 ( hux (8-t KP+v-*y l )s ) r;u 



£-^A) . B e Q2 (ex ( 8 - t KD*V-^ 'J 
y) K'Jij^A) % Zn (BOZ) 2 (Effi-eX-^ 
> % -/4F-y- % /— ;U) . Zn (BTZ) 2 (Ift-lfX-^ 
>V>7 % /— /U) . Eu (DBM) 3 (Phen) (h 
U X ( 1 , 3 - v?x -JU- 1 , 3-^P/^>ix*y) 
rty7xf>KP'J» ZL— Pt ,f )A (III) ) . B 
u t y I - PBD (2 -e^x -JU-5- (/^- t e 
r t -3f^;U^x-;U)- 1 , 3, 4-^-+i7-v7' % /— 

;u) . taz ( 1 -^x-;u-2-e^x-;u-5-/^ 

=7- t e r t -7fJI,7i-^- 1 . 3, 4 - h U 7 X J 

— ;u) H(DiaiU±*<fflt^b+tSo 

[0 0 5 5] fi®ffi$fl£3](&9I£l*. S§7fc£>W«l 

•ti«^*15-40wt%, ££ICl4 2 5wt 

[00 5 6] **^fCfcltS#^7KU^-SP (*«tK'J 

ta. jut. ^spttii^) ai;»«7Ku^-» mm 

cfet^ffi. WT, «5*SP<ht,l>d) 

[0057] mum%n%mt^&h^\t^ ( K— 

/^>h*5tffl) <0;lSl4«»±tt:(c^Lro. 1~5w 
fc, 5%^^^*«if<7>iSi8Slc^*<t. K— /*>hrt< 

[0058] f^l^^7t*7t14^b^^^3$>4t^l4>T^<t it 

it. ftftti&m. tztSLltW*)>S40 (3-(2' -Ben 
zothiazole)-7-N, N-d i ethyl ami nocoumar in % S : 

[0 0 5 9] 

[<b1 ] 




[0060] ) . D CM 1 (4-Dicyanmethylene-2-meth 
yl-6-(p-dimethylaminostyryl)-4H-pyran % S : 
[006 1] 
»b2] 
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[0062] ) . D CM 2 (4-0 i cyanmethy I ene-2-meth 
y I -6- (octahydroqu i no I i z i ne [c. d] styr y I ) -4H-py ran, 
SC : 

[O O 6 3] 

Kb 3] 




o 

cooio 

II H 
O 



[0 0 6 4] ) . (Rubrene. St : 

[O O 6 5] 

[<b4] 




[00 6 6] ) » (Quinacridone d 

er ivat i ves, it : 
[0 0 6 7] 
[<b5] 



O 



fl 




II 

o 





[0 0 6 8] ) m<D 1 miiL±&folf bftS, 

[0 0 6 9] miS^filTH'JV-tSfSlTK'JV-l*. ^-^ 

'J "7- £ SS&tK 'J "7- i: * S£ 2H:tz t, o T =fc «fc 

if £ *P T fcl^T 4, <fc l^o 
[0 0 7 0] SSig^*lfcfl3tM*^ • MM*ttMl::£ 

$r--c«Ji*iJtai**ir^-s ^ <b*<» * liv 
[o o 7 1 ] *f§a^a>w«i • mmst-sftmiz. -f5<nm 
tfmwnmzmL. misnMiziz&mnmtfmztixi^ 

•So 

[0 0 7 2] frieSKttSl*, t±*lllSj!><*£fcl8<b-f 

>vi-7A«g (i to . mtm csno 2 ) , 

Is-JzlOJ* (I nO x ) S|(Z>I^S>f&fi£$;h.Tl*'i>C:£ 



[0 0 7 3] an«&*>ftM«l*. jR^uS&lslSlc 
[0 0 7 4] *#§HJjcD*r& ■ Si«l«^»»J:2Ka«a3 

««**V-K*tt (Bill) tL. **t«U=U— K« 
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[0 0 7 5] *JgfB£. **^<Df§3tS*SI • SltSffi^ 
*m<&«s£ET*&S@ 1 icLfctfoTifclH-r-So 

[0 0 7 6] *#§liHI*, 01 lcjF$*t-5<fc?fc. 
0. 5 ~ 1 . 5 5 <7 □ £t>lCliO. 9~ 1 . 45<7 

*mT'&5o Hi l=#5l»T. 3l*S^m«» 41* 

ffi<DSifl*/N*— . 7i*^am<ia>*/<— . 8i±itih« 

[0 0 7 7] ^IBICfclt^^TK'JV— t LTI*, fc 
t x. IS »/ JU? JUS6 ic <fc £ tK- 7 X £ k*tt«|*tj|| 

Jg • ?iS3&^ • IlfiiDiW ha JUS*-:/* 
Mt5Ct6<t?#5. S««J36fifl<Di8fil*. jEftan 

s^ftictt^±(*ic*jLr 1 5~40wt%, $e>ici* 

2 5wt%SSA<ff$LU„ fc*>\ ^/K'JV-SPICIE 

m^aisij (as^aisij) *<25wt%, stewuv 

<0 LkV 
[0078] ±tB0)*1S • »8StS£#2|SM*$I£T-C-ft§i 

x-z. mnm&tkftz&mt Lfckv .tor, *®«a> 
«3t«^/)<f**i*o £fc, ^at^ic-essiftrottiatit^ 

[0079] ^fc. *att*4as«cttfcftatttta>MiK 

14 1 £ffif£Mlc^;bl±fcofctoXl±|c®;Kfctt^<#£ 
[0 0 8 0] *5SHB0>*S£*m£#l*. fc£*.lf 1 5^7 

^-ici^fe^tt^wiaiie^^j: <ffact*<-c 

tS. <fcoT, EUAnS^*., &3fc<DW&E L*mfc«fctf 

js&e L*mi;:*frLTfflk^*iT#fc 1 oost^h/ 
cmj:y<g<-e^So $e>ic, sn^e>8t*tfc.fc-% 

jttt^^t.ofgstsa^t^^osi.o *fc. *sgEa> 



tmiii 5^p>SS<oJl^ic$*t4fctos fgjtfig^O) 
fiD*>, S£SE^a>«fc5l=S;mttSW*nLJj£< irt, ^©S 

[008 1] £fc, *Sgf|l3<7>1S£*mg#l*1 5* P> 

y, a«^-c*(D*ji*<^<^y, %9tmm.<D^<Dm- 

14A<a<^-S<!:*IC. LT0)*^A<g< 
[0 0 8 2] **W<D*tS ■ MMMMB. jE*«NI 

mm t Mmmstm t *<»j * izmmu u 
[ o o 8 3 ] lEmfitnauw t fknfi&ixkm t a<»j * tz m 

«gBi:*^a5a)<t^*>e.J&^IC•g•^^tTL^S^I=l*, =&« 

Elc3=T*PJiI-r<5*^-e;fci>„ • ft«JtiE$-e0>E 

£T-<7>SgBtt,t»-tMfl^S:>-V j»— ■ SiSSlc^-So -t<Cfc 
#®**l;M*m>JS*M 5 9P>SSJt»it4 
!^^I4«I<, W«lfil5i:*«ISi5<D«^®lziijaT-#, M 

So 

[0 0 8 4] mi&#')-?-tb&Wt$®tf<)^-0>i:iE> 

*fr-i5iz. mntii&immknnGimxkmtzmmiz-s 

ic iEm^3isjta®^$Biaiaijt*<^isi^^fct 
itt, jEmtDS-m^tt^isj-rssij^^a^^jiA* 

ttSfciOlc, PS^I4*tlSj^|pJlc^»iL-C^#, 1141 
tl48l+ifcSrm^L, Sffijfifi§T-<Dx+-> h><7)^ 
t>^t, x+*> h >lc J: SfBJttt^S J: < 

^52l»JO)S§3tJKg^a>3t^l§5t$-i±fcL^i#lclot, -€■ 
© 3ES $ ifcg t f S ^ 5t36it141b^ fc S t Mi»^ 

it^ttlb^^&S^tt^ii^-rLt, ^an^+iS*? 
i+-ei*«ct^. ^*n$ti-5is^icii, m^<D^<r>mtftt< 
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•5. 

[0 0 8 5] #m«l4*& • ftMftt8£*m&i&£&FS& 

[0 0 8 6] Hi. 
3 (*JB9ia>ftft£*a • *«Mg*tm«>9Fftfft0!>SBi 

Tl^^lCl*. jR«8SlCl4tt*Bi»<D*#lM TOt 
«CM>*&jE«**<aA**l*. £f=, *««l=l*tt» 

»**l*l**«»l=aA-r*. fill*.. <&***4Sf5 (*«6B 

ni=j:yc0!>j£*(iftib*-6frt.tt*ui:i\&t) . j£A£ 
4t*iE««ijim«itf>/<5>x*»»<b*i±*. mm 

muttomtfm-fa &l±<d^5izlx. mttom. 

[0087] #*>\ ^«sbi=tK'j e=;u*iu/<y— 
rive*. 7;i/5/*y u-^a (a i 03) a>t$fc:m 

^-tfiiSlffJ* P V KIC» LT 5 O w t ^eJU-tlC^T?^* 
[00 8 8] ^TK'JT-Jb^^/K'J^— fr<Dt'*>z>fr 

*<. **i**i«i*»iiai«i*#t?H-«>«»aw=aA* 

*i4„ U&»U C*te>@5ttffi(*i 5 n >Hg0>J?«?*<D 
rt«TfW««3^HfS«L. i*->h>S±J$L. *3fctt 



[ o o 8 9 ] *ss80>*rta • *s«MS£*m-c-ttanxtta> 

^sr-a-stL-ci^s (B3) o -to5fcAic seamffi<t 
h a >fc**««fc*«»fci::aA"*-*c 

[0090] m±a>«t?ic*siK<D*«i-«8«tt^*t« 
t-i*. a*w*nic«ty, ja*«»:<iEm<Di3sm^*<;*SA$ 

ft3fe<&*®EL*m«fcyt,i of&j? tr> 
y. «MMt*ft$«< lx<*i* 0 *fc. *«*me 

»*»l*3B*B»fl!>*»SIJaftLT<#t*fc*!>l=. WHOIE 
[0O91] 

[009 2] njfi«y 1 

«tK'J -7—(DttimWt LX bf=JI/*;U/\*!/— 4**Jfllt 
5. f h7ih+"»7> (TEOS) 10g<kflSffi 
fSHslSijA I Q3 1. 5gi^2. 5 g<Dx$./ — Mzm 

2 0^H) ^?tLn. A I Q3*#A/f£S i 02<©^**7 
X (ilSA<1 5 cm) C0)**7^.I41 5 + / y 

*y«3e> . SfL* (STLOXtfltt) I45 8%T- 

feof-o c<o**^x^. e— Jt.*;u/<i/— ;U3 gi: 2, 

2' -7 , /f^l'V?f □-h'JJUmgtS.fct/iEtt 
fftjeiaiJTPD 1. 5gJtfcfh7tKP77> (T 
HF) 5§j$*lzA*U ±IS<DS i 02<Dmi&1i l 7X<PX- 

h Fmmt±xmmtixtzo *<D&m. ±&<da i 03 
J9^.i*i. 3-7-r^py— *-ea&y* /<7WgH(oefg 

^ ?tL>, l¥^A< 1 . 1 7 ^ o > — ^ ©7t^14A<S*t 

-sic. an&*tti£a>Mib<f >£?^*.6JB (itoj 
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- fc 0 I TO©S®t5taA<2 0Q/nic^SJ:5lcLfc<, 
liiJie^#**a>te75<D®lC, A I £ L i 
(A I /Li =10/1) £ 3 O n mO>Jf U 

tt«(DI TOlfiISl|S7^'JJHfi-eilV Al/L 

I TOfg^^XtfilC, AI/LilS 

tt^^Lfco sn*>. EPimSlE3 0 7H;uh (v) a^ft 

0. 1 c d/m2(D3g3fc*<*f}£of=o EPAomE£±<fT 
*T<lCii*U #§7fcJIgl*JL#U EPJDSII*<7 O VC5 

0 O c d/m2<Df£3fc, MfE^I 00VP2 500 
c d/m2©#g3te*<jiJ£$;h.fco COS^fctt. SgJtiKg 

5 4 5 n mT% fgJtjKS^ffliliA^ 1 O O n m(D 

tC5. *0»J<7> 5 O O c d /m2(DSI5tA<#2^-r &<0 
I*. 5 O O OSfP B W^^TA>t)1?fe-3fc. CCDtilC. * 

*S, Stt©5 0 O c d/m2<Bfejfcjti<im-r-5<DIS&l* 
&(7>T'3aoTt, 1 O OO^flgSt^S (#882:8* : H 
osokawal. Synth. Met. , 91. (1 
997) p. 3) . 

[0093] mmm2 

f h7lh*v->7> (TEOS) lOgiiEB^ 
fSij|#jTPD 1. 5gtj2. 5 g<7>X$V— ;UC;§ 

#fi¥ • a^^riii-J: y ?MtZHX» gftfllS (9 o°c, 

2 0^Pb1) £fK*T P D£$A/*:S i O2<0«f«**7^. 
(titfl 5cm) £f#f=o ^0^7X1*1 4t/>- 

ys«5£) o *fcs £*us (Sfl.rot*«jt) i*5 9%r-fe 
ot:„ cffl**7Xj, t*— ;u*;i//<'/— ;U3 g <t 2. 

2' -T'/lfX-f V?^P=. h'J;H mgfi^Vgti 
SJiH^JA I Q3$1 . 5g$ftf h7tKQ77>iS 
^^(CA*l> -hfB<7)S i 02<0««** : 5^t>T-t*-;U* 

liiTSSJihfc. *CD$S£. ±fE<DTPD£^A,*:S 

1 02ro»^**7^4=lC. A I Q3£#A,/=tK'J 
;u/\*l/-->u£W^'J^-SP<i: LTttfS • fttttk* 
*m£^fco #**ifc=fr8l • »&4£^*mcoJ5*-l* i . 



1 . 17-f^n > — Si <D7t5Mt14A<g*Lfc*i® • ft 
W&Oimt^^V^lxm (I TO) £E35X/*-:/* 

— 7-/- Ksii£^fiELf=. iToroi 

®«SiA<2 OS2/niCJtf§<fe5l=Lfcc ffrlB^ 
*t«0)^<DSI=. AliLi <B^5fe (A I / L i = 1 
0/1) £3 0 nma>J?<*T*^jt U *V— K«S*» 

Itfc. IH±0>&olzL-Cm*tltz&-£ttno> I TOtS 
B&M«?«-C«V. A l/L i 1^1$. ABS® 

mxmi\ ^tnoo>±mm^x.^^mm-cm±Ltzo 
znn&ZMzvmftzm-s&fto) i Totsf^xt 

(ilC Al/Li «a*T-f-*-x«tti=j«*j:5l=. it 

7fc4$tt£^L-fc. W*>. BliOSli 2 8 TfOU h (V) fr& 
&0. 1 cd/m2fl)^te$ofc. EMlffilE£±(f 
TfT<l=il*U «B*M£f*±*U WlEA<7 3Vf 
5 0 0c d/m2o^3t, fflttlBli*< 1 O O VX-2 3 O 
O c d/m2(B#g#j!><3j5££;h,fc. COflitl*. 
g*><£>;!><5 4 7 n mt. «UIUtfl¥Mft&<K 1 0 O n m 

t>-ri^-0mi4£^-r o ffiriss«*aywi+fc*s 
&&ftizmmE.&7 3 vrc@^Lr. «***«itfc 

tC?), 5 O O c d/m2<Df§3t*<*M-r-S)<D 

It. 5 0 00W8otfrbT?feofc t erotic. * 

fc\ Stt0 5O O c d/m2<&Sg7fc*<#3£-r-&a>l*fiU 

t©t-fcotti oooftr$mmx'&h (.®m-xm-. h 

osokawal, Synth. Met. , 91, (1 
9 9 7) p. 3) o 

[0094] nvms 

fi£7K'J-7-<7>li1l!H*£ LTt*-;U73;UAl/->U£fflLx 
*o T" h^X h^r>><>7> (TEOS) 1 Ogtmm^ 
•ft&JHA IQ3S1. 5 g &S%««tt»?- (^Tfettfe 
5H) DCM2J 1 5mg<t$2. 5 g <7>X$r ^ — ;HcJ§ 
^L-TJgJfci: U ^j§j«lc5fiK*?gj8E$l3PK.rpH5. 

»W • SM^aclcJ: yy*;Hb*-t±T, (9 0°C. 

2 0» S'ftU^A I Q3tSt7tSl7t14^'? - D CM 2 £ 
^A/f£S i O20>ft«*^X (figA<1 5 cm) £|# 

(Sfl.O)«:»it) I* 5 8%-Cfcofco ;«)#77| t t* 
x;u*;u/*y— ;U3 g <t 2, 2' -Tl/bfX-f 
- h'j;H mgfcJctfiES^tslSaiaiJT PD 1. 5g$ 
^tr^fh^t KP7 7>5§?S*ICA^ ±I5<DS i 02 

fco ft*. «JjlSTHFj§jSli±T^a$tl.fco -tOS 
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±SE<DA I Q3iDCM2<t^A/fc*S i 

mt>titz&®-mm&-£#mo>&wft. 3^4 on* 
•< * a > -*<Dit¥ftm<mtitcmm ■ mmm-stm* 

ift-fV-yiW® (I TO) 2mz&x'*v*-}£vm 

2 0«/niCJjfS<t5lcLfco Jfcl::, fitl!2«^*m<Dte 
^(DSIC, AltLi 0>^$ (Al/Li=1 O/ 1 ) 

±<0«fc3lcLT»t,+Lf=1S^«^a) i Tom«S£2SiU? 

TO 'JJUtt-efitV A l/L i fSl$. ABS«Sgt? 

a«£3xy<+i+*:«^*m<& 1 Toans^xttti 

C Al/Li B«£^'f-J-xm&l=J&-5<fc-5lc, 1135 

^tt^^Lfco ID*.. Ep*nmiE3 5/t?;U h (V) frt>m 
0. 1 c d/m2a>£3feA<j!f}3:ofc. EPiDSH£±lfT 
fKfCiltU #87fc^Jtii±#u 9JinSli3b<7 5 VT?5 
0 O c d /m2<7> $g#, EPinSliA* 1 00VC2000 

d3»i>A<6 3 0 nmT*. ntfb&^m'mt^ 7 0 nm<D^ 
fe<DJ£3teT-fc£. f§7t;£g1#1£l*. WJIIDmiElCH^-rH 

-a>*#i££^-f 0 mtm®£&vmftz&-sim 

lcEP*nffitt^7 5 VICES LT. Slit^-B-^ltfciC 
•5k *DJ8cD5 0 0 c d/m20>Jg3te*<¥3£-r&<»l*, 3 
OOOWgotlfl^fJSnfc. C<Dt$|C. *ggjge>] 

#<Z> 5 O 0 c d /m2<D$S3fcA<¥3rr -50>f*&lNta>T* 
3&oT t 1 0 O OB#raSgT-fc-5 (#fiSS:iSK : H o s o 
kawaffe. Synth. Met. , 91. (199 
7) p. 3) . 
[0095] 4 

&7$>)^-<Dmmi*t lt£=ju2iju/<:/— susm* 

fh7lh+-»7> (TEOS) 10gi:It^ 

$U3iaijA i Q3^i . 5 s trnmnmstrnT p o 1. 5 

#lc5SI87K;gj££te]*.T p H 5. Ol-igSlU CO>;&£ 

t:? □>->■*- u*ica*u *D7k«-M ■ Stt^s*i=j:y 

Y;Hb*1*-C. S»fflS (9 0°C. 2 0M SffOA I 
Q3tT PDt&SAstzS i O20)^**7X (SSA< 1 
5 cm) &mtzo CCDtf^Xlil 5 7-y >— h;K73^7l 
£*LTl^:: (M^lRSSI^tBET^IC^ySilffi) . 

SfU£ (£*L<Dtt«tt) l*5 8%T'fe-3fc. CCD 
*T5X$. e_;U*;U/<y— ;U3 gi: 2, 2' -T X JM 



X -f V ^ D =. h 'J ^1 m g *> «fc t/iEm^tt2ISll T P D 
1. 5g^tf h7tKQ77>iSiS*lcAtl. ± 

ibos i O2<o«t«**5^4 i "et*— ;u*>i//< % /— /ucoi 

fco *<DiSm. ±fB(DA I Q3tTPD«t£^A/f£S i 

*4£ f§fco #*>*tfc*rt"i • »t®4t^*mcD'? 1 . 3 

A* 1 . l7-f7P^- 5«<D7t^14A<®*ifc*tS-«iei 
«^«»*<f»t>*tfco ^e>*Lfc*g^tt#(D-iSlc. 
«C»*tta>IHt-f >ya->AS (ITO) ^rt3i[X/<-y 

t-mx-mmz-e. Ts-fmrnztetfLLtzo no© 
-tttftomisnmiz. Mg^Agc?^ (M g /A g = 

9/1) $50nm©f^T'ItU *V— KM*» 

S$1W7^ u^fc-egiv Mg/Agisi^ tK'J 

SiT-»±Lfc. CC0ig$8iyMfc«^C0ITO 

mn^^^xaiaic Mg/Agsasv-r^xmaic 

(EKD. Sff • 383ft*S14£*Lfc„ W*>. 8lUltE4 0^ 
;Uh (V) frtlfoO. 1 c d/m2(0||7tAtJS^r5fc o 
BlttimiI^-hlfTfi i <ICjl4x. f§7tiSSI*±^L. HMD 
Sffi*<8 0Vf5OOcd /m2<7>f6jt, H]*naffA< 1 
O O Vf2 3 O O c d/m2<7)f§3tA<afiE$nfc. CO 
S§7fcl*. f63tSEg4"OA<5 4 O nmT*. fg7fejfiE«¥fiSil@ 

ft®L, &mE&ytMm7jim&mzmmx'2z>ztt><K 

fritzo Ut$* SttC0 5 0 O c d /m2fl)flJtA<^-r 

^cDiisi^aj-efcoTt 1 o o ommmm.x&>& (# 

MXSR : Hosokawa flfe, Synth. Met. , 
9 1. (1997) p. 3) 0 

[ o o 9 6 3 mt&m 5 

COfFffi(*t LX**)l>*$T9 'J U— h (M 
MA) $fflL^-5 0 f h7lh*VV7> (TEOS) 1 

0 g<tmS^$iJjtlfiljA I Q3£ 1 . 5gtS2. 5g<7) 

x^y-;nc^LT5§jSt K5§i«l~5HI^7Kj§?f6$ 

JlOX.TpH5. OICgigJL. CfOSS^ I TOSffiS^S 

yyvMbS-t+r, gains (9o°c, 20^1) ^i^a 

1 Q3&-£/utzS i O20>St&?3 ; "7X (iSgA<1 5 cm) 
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5. >W*7^'JU-h (MM A) 2. 8g£2. 
2' -7^/fcfX-f V^n— hUiUI mgfc^tflEmfi 

HisiailTPD 1. 5gJttfh7t KD7?>Sft 

t^lCA+l. ±IBOS i O20>Stt8A*5*.«t>TMMA<7>a 

fco *o>mm* ±ib©a i Q3«#A/«fs i O20>mmx 
( p mm a) zmm#w-&± Ltttts • 

1. ? a>— ^-CJsofco I TO#7**t5±<Z> 

1. w^?a*-'5»<&*^1±*<®4xfc*« ■ Stttt 
£*t*4A<#*>*tfco if,tlfcfi&flfl(D 1 TOA7XS 
tBOS^SlC. AliLi (OSS (A I / L i =1 0/ 
1) j30nmfl)I*1:ItU *V— K*ffi£»J*L 

fc. Ja±0)<fc?lcLT*#£;h.f::*g^*m<7>A I /L i * 

*m<& 1 Toisj^^ffii:. Ai/Li 

JR. E4£g<H<7X WE. ■ fl3fe^145*Lfcc an*., EP 
Jm WE 4 5 TtilU h (V) *Mbi^0. 1 cd/m2©J§jt 

*<teSofc. EMamiI£±ifTfT<lc>i*u f§3tJSJSl* 
±#U EnAnmEEA* 7 0 V "C 4 O O c d /m2a>f§3fe % 
EP»D®Hrf>< 100VC2000cd /-m2<7>#g7fcjbtjiJi£ 
£*lfco C(Dfl3tl*. S&Tfc&gEf'fr^S 4 5 nmT% SI 
5fc5l$:g3Mt1@>!><ftl 1 0 0 n m<Z)lti^fea)fl3fC-fe-5o * 

7t«?fi^i4i*. %)mnE.izmz>?m-o>¥f&&7ri-?o x. 
i-. ffiiH®n^ffiy#i+fc«^*t»i-Biiramii^ 7 o v 

|C@SLT\ KftZi+mtftztZZ, S)l«)400cd 
V£&^t1)<&fr-3tz 0 Ut$. Itt©500cd/m2 

a>f§3tA<^-r'50)i*au^<©T?&ort 1 o oomm 

SSt?fc-5 :Hosokawa<fe. Synt 

h. Met., 91, (1997) p. 3), 

[0097] mmme 

So f F^I h + ->->^ > (TEOS) f lOgtAI 
Q-3^1. 5g, £f>lc. t*x;u*;U/<*/— ;U3 g t a 
-NPD?1. 5gt2, 2' -T'/tf^-f V?fD2 
MJM/£1 mgij5 g<Bx$V— jut 5 g©f h7t 
Ko7^>;1^j§;SI=jS^Lfc. -tlE;§;£(::58&7k;g;$ 
£*n*T p H 5. 0I-H6&U 7D >->-v— 



S. ffiiSttaJH^-CA I Q3<0^#i: — §P0> ff-NPD 
<t£^Ayfc*S i 02£$I«|;K'J7— S?<t ff-NPD 

-;u^ei7K'j^-gpt-r-5w« • (th 
FT?wtssp$?§aj$-t*fcta)i*i >-h;K7>^?L 

t#Ltfcy (S^K©Hg6i:BETa£lc«feyaflS) . 
S7L^I±5 7%-C'fcofc) £»fco »£*lfc*r<g • SMS 

gtia>fflg£mv j?<**<i. 1 *ht>%& 

&&t><®titzm& • H^«^«»A<»f)tLfc 0 

(i to) sits[x/tv*-Ss-c***-i*, t^-k« 

SJMLfc. I TOroa®ata*<2 0Q/Dlc^-5<fc 
OlCLfc. BJrfB^«!|4a)<te7J<Dffi|C. A I i L 

i (Al/Li=10/1) J30 nm(DIOT 

^aSS14^-X h-eS&yftlffco Jil±(D«fc5r-LT#f> 

0)±Jis$x^4rv«Bir-#tJhLfc o comnsi&ytt 

ltfc»^*m<75 I TOtt«$:79*mttl=. Al/Li 

fco an*.> Hiiraan 4 5 ?K;u h (v) A>f>$?)0. ud 

*l. S§3t®SI*±^L» EP*nSlEA<7 O VT-4 0 0 c d 
/m2a>#gifc. B1 mmS.A< 1 OOVt2000ed/m2 

5 n mt, «7feiKg4i{itit@*<|i?1 1 0 0 n m(DH!Sfea)SI 

14^^. m&nmzj&vttiftzfii-sttmizmn 
o vices lt. muz-emiitztzz. ®m 

<D 4 0 0 c d /rr\l0>m%b<¥%L-? -SOli . 4000^ 

0 c d/m2(O^JlfcA<^3t-rSa)l*fiLN ; t05t?feo-Ct. 

1 0 0 O^PalSSTfe-5 (#EB.:St$lc : Hosokawa 
fife. Synth. Met. . 91. (1997) p. 
3) o 

[ O 0 9 8 ] USStW 7 

m&#>) -v-omm&t itf h^x h4r->vvu3- 

ffll^. ft>7lh*yv;i-3=7 (TEOZr) 6g 
taS^jHSlJBeQ2^ 1 • 5gi^3. 5g<DX* 

s-Mz&frLxm&tL. mmmzmm^mm^isa^. 

TpH5. OlCHSgL. C<7);-^^^7D>->-V— 




<100°C. 2 0M ^BeQ2StA/KZr02 

<nmi&iiz>* (msa<i 5cm) zmtzo zoa^^it 
BETjsickyaiS) . (zma&mtt) 

— ;U3 gtiEa^3ISlJm-MTDATA 1. 9g£ 
^t;^ h7t Ko^5>j§5ScJi|cA+t. f h7th*P7 
7 Lfce -tro^m. ±IB<7>B e Q2$#A/ 

/£Z r 02<D»ta**5X4 3 l-. m-MTDATA^ 

no>-mz % mentemmvtoMitj < i t 

O) $i£35X/^y^-j£T*^»$1±. 7y-Ktffi$» 
fiELfc. I TO<DS®«i?tJb<2 0Q/Dlz/«f^J:-5lcL 

& (A l/L i =1 O/D $3 OnmlOmit 
/L i ABS«t8g-C*SlV ^HxfcOT^SSS^ 

i Tomn^^xmiiic. Ai/Li s&£^-r 

E (4) igfttO), BE • 2§3t!$14£^Lt=. BP 
*>. BPflPSIE 3 O TtfJH- (V) fr£>iS$0. 1 cd/m2 

ig&f*±# L . WfiamE.t>< 78VT?450cd /m2a> 
§k%. 81flnBff A< 100Vt2100cd /m2cD&7fc 
A<ajiE$+Lfco C<7>#S7tli, S63t»S^<OA<5 1 6 nm 

^rism<i^ffiy#itfcia^«^icBi*natt* 7 8 

VICSSLT, &%2i*8i\+tztZZ>. IOl80)4 5Oc 

fflfSSCt/l^ot:. fcfc, I«©50 0cd/m 
20£3fcA<¥iirf £(DI*S^t<0-O&oTt 1 OOOR 
filtfl£-t?2c>'5 (#B§S:iK :Hosokawaflfe, Syn 

th. Met. , 91, (1997) p. 3) <, 

[0099] 

mm<D^m] ffi*mTo>&fmz&tut. *r«/t?'jv— 

•j^-co^fl.asic^TK'JT-A^^tirfcy. *St^ 
uv-iiiEa?*iti2iaE£*ru mm^')^-itn.m^m 

2tt&£*fU O. 5-1. 5 5 -5 □ >tf>^£^-f £C 
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J5^-A<i 5^a>ggr-mEEqifti^ic^bA<syic< 
T-#*o CE*^T'li9J*nBtt^lg«)-5wi:l-«i:y 

^ffiiiss Lfctt^izfcy. mms. • • &mtao> 

* t>lz&1&7\iw-<D§kfttetmm#W-<DWm. 

[0 10 0] fi*Jg2<7>fgB.mcJ;;h,lS. 7- £ 

»l«|JK'Jv-t(DMfi)c»*>t»fiEy. 7K-7X^JRfi|/t?'J 

^-<7)Sfl.Si5icwei7K i J^-A<#^*vrfcy, wtttfy 

#J£WU O. 5-1. 5 5^a>©f^tSCt 

<**<l 5<7Q>SJST-BHWttl^lcS&<bA<ec:yic< 
<. *&xu? ho>;u5**v-b>x»«lctt^T. IS 

•££•5. HP*,. S£3Rj£-CI*Ep»najE$^5«)-5-tlc<J:y 

*<SfiE-c^^. ^fc, «i«|7Ky v-t*iii7K'J^-ta) 

^®i*ssLfctt®icaE>y. nmm ■ &tom ■ &m^o> 

[0 1 Ol] ffi*m3<D&mz&iUZ. ^«7K'J-7-,»: 
«l^7K'J^-i:(DMfi£^?>fi£y, #-^*ttmtit#>) 
v-a>Sfl.gBic^7K'J^-A<^**tTif3y> ^«7K'J 
^-l*aS^fHJ3lfi6^WL, SilSI^'J^-lilEm^iil 
fi6£*TU O. 5-1. 5s^Pi/fl)l|*^t5Ct 

5^«fr^*3tiJ^«i- mmmsttmT'ibztztb. m 
^*<i s^a>ssr-BEH«ra^ic^^bA<ecyic< 

■e#*o Hi*), «t3lE^r-i*EpJ!raBiE$iS*)-5cti=*y 
mm&matzmmzit-c^tztf. ^fgis-et*, sess^a) 

\zu%, 0 *tz. §sftn\z\hz>&o>iiim*>um&-e'nx.z> 
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xu* hn;u5*-vir>x«*4£!i#-r*c£j!><-e£ 
[01 02] it*3i4a)S6wicj:*iis. m®#')^-t 

0. 5~1. 5 5^7 U^OWHtt-t&Z-t 

1 s * □ >esr*miEBi*D^i-j&^bA<ec y ic < 

fr;L-5xu* KD;u5*-;/ir>x#*4£lI#?-.&c<!:A< 

$P.I=W«?K l J-7-(Dil»:l4i:««7K'Jv-a>HfliS 
14t £ffifis6*ilc-&;b-t±tt*>Jraxl4icg*tS 0 
[0103] IfjjcJSs^SgEicfc+uf. *«l?K'J-7-t 

mm#>)^-to>ffim#frt>mv . 7K-7XfcjHna;Ky 

v-£iM87K'J -7-<B'J>fc< tt-W<. jEm^$H^ 
fc<fctfllS^tsI&g&<&3!f7S£*U 0. 5-1. 5 5* 

£^#>s z t let y a;®jgii3t^sls$-B-r L*fc*<* 

& ■ mi&m • si»^(dxu-^ ha;us*-y-t:>x*m£ 
*&i=*«#u 

SHStK'J ^-WHiIiltti: £*§ii6*]i::^:fc>l*J#*>ani1±lc 



[Ol 0 4] «#Jg6<B#8liSlc<fc;h.l£. *&7K'J^-<fc 

si^'jv-toMfig^&fiey. tk-^x^^tK'j 

^-<D^fl.SPlc*tS?K'Jv-*<#**vTfcy. *r«#'J 
*J<fet;fta^«l5lffla)jK^*^L. 0. 5~1. 5 5<7 

□ ^<DJ5*£*r?- * z t *ft&t-rz>5t%wm& • mm. 

B$|c&<bjb<jg;r yic< <. W«xLx-57 hD>;us*-;/-ti 

g#B3fc£3S*8£#o-Cfr jt-Sxu^ hQ;i>S*-;/-t:>x 
««*ffi«-r*Ci:A<-Cf?-S„ ID*.. Se*j£-CI*EPAoa 
E?I«)5C <hlc<fc y?^ggS§jfc£Sg3l£-fe»-Tl,^=A<, 

T"Ct«^0)^^bA<a)5E-e#«.o £f=. *»8I*'J^ 
-i^jK'J^-t^iSliSSLfcttSllcfey. SSI 
J* • mw>m • g#^a>xu^7 hcuU5*.-v-tz>x*m£ 

mm#ij^-<nmmv±tzttmmz&t>i±ft*>ijniLmz 
[0105] »*^7<7)si^icj:+Ltf. mm^mmmt 

bT, TPD (N, N' -V>Z> 3L—)\,-H, N' - fc'X 
(3-^fJl<7i-JH - [1, 1' -t'7i-W - 
4, 4' -v7 5 » . ff-NPD (N. N' 
-JU-N, N ' -tfX (Of— -[1. 1' -fc* 
7I-JH-4, 4' -i?75>: 4, 4' - t'X [N 
- ( 1 -N-7i-JI/-7S/]t'7i- 
;U) , Cz-TPD (4, 4' -t'X O-avU/^/'J 
;U) -1, 1' - t'7i-W . PTCDA (3, 4, 
9, lO-^Ul/Vf h7^+v'J7f v7>/\ 
-f h*7-f K) . CuPc (i7jPv7-» , ZnT 
PP (SiS (II) 5. 10, 15, 20-f h^^x - 
-i 'J 1/) . PO-TPD (4, 4' -t*X (1 
0-7i/^i?-JW t*7i-JH . PT-TPD 
(4. 4' - t'X (10-7i/f7v-W t'7i- 
JU) » D P B I (4, 4' - (2. 2-i/7i-JHf- 
U» -1, 1' - t'7i-JI/) . DTVBI (4, 
4' - (2. Z-y-z^/^^i-^t'-L/V)- 
1, 1' -t'7i-JK . m — MTDATA (4, 
4'. 4" - MJ^(3->fJU7i^l.7i-^75 
/) h'J7i-JI/75» . HDRZ (4-t'7i-JI/ 
75/7i^-t'7i=JI/tK7 , ;» . Ru (II) 

^ {)\,^-^J* (ID ^<*) rorta)^* < ti-o* 
fflt^^^i:$^gi:■r•5«*JS2 s 4^f=l*6IS««)« 

$ $ f> lca&#-r -S i: A^T* £ s „ 



• 
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[0106] mtmsommz&titt* ^mmmstmt 

LT, A I Q3 ( K'JA (8-fc h'o*5/-*/ 'J J ) 
T^S-^A) , B e Q2 ( t*X (8 - t h'O + y-* 
yijy) KijiJOA) . Zn (BOZ) 2 (SSa-t*X 
-^>V*-9-'-/— JU) . Zn (BTZ) 2 (S&- t*X 
-'<> , /f7V'-W . Eu (DBM) 3 (Phen) 

(h'JXd. 3 1 . 3-^D/Oi?t 
(t/ 7x^-^hP'J» 3-— Ptf^A (II 
I) ) . Buty l-PBD (2-fcf7l— ;U- 5 - 

(y«7-ter-?Wi2«-1, 3, 4-^"4r 
fv7'/-JI/) , T A Z (1-7i^-2-t'7H 
;i/-5-^7-ter-^Wi3-1, 3, 4 — 

g<t-r*!t*^2, 4£f-ii6fai£<&seftM*r«i- *t§ 

[0 10 7] »*«9<DS|BJIC < J:mS. ®3tf§^tt^ 
***IM*»T*. K-zOhtLt. **M«y?-« 

tt*»#ai. 2. 3. 4. 5£fci*6ie«a>ssft£! 
*8§ • *«a**m-cfc*fc*>. »#jgi. 2. 3. 

&iSjSJt • ^Ja* ■ Si6©ib^ hPJI/S^-ytr^ 

-r -set a«a>tt«<Djfc£«jfrr«aB**m£ 

[Ol OS] fltSAi 0G>4BHlc,J:*ili. tttjfcfBftttfl: 
«*JS9fB«0>#63fc£!*r8l ■ *MMtett*»-eft«fe«>. 

£ $ & lc&#-r * C £ *<T* £ « o 
[0 10 9] »**1 1 a>ft«(::**U2. S§3t14fe^A< 
^7'J>540, DCM1, DCM2, ;U?U>, 

*fc*>. m#isi o<cf§3tMw«i ■ MM*ttttic*rt 
*ro«>»tt* $ e> i=a#r * c t *><-<? £ •&„ 

[0 1 10] flf*4l1 2©f6ifl|c < t*itf % ^S^'JV- 

2, 3. 4. 5*fcl*6|B«<Dl63taW«-«t««^« 
^T'fe-Sfeto. WMI. 2, 3, 4. 5*fcf46l2K 



'J-^A (A I Q 3 ) ^4»«JI*ffiliaiM« PVK 

lemurs ow t %ia±ic^r-^t;j:5i--r*i.is. mm 

[0 111] »3*«1 3<DfSB^|-«tti(f. *S14tK'JV 
-fe>, tK'J f-^e^^/'J tKU 7 x=. 
< i*— 30)**tt7K'JT— *JBL»*Ct*»*tr* 

«*J£i 1 2lB«(DSI^ffi*tS • «l«Mft^«»-efc-5fc 
*>* §t*JS i 2lB«Of§3tSW1S • «HflM$*mi=£i* 

[O 1 1 2] ft*«1 4 0)fgHJICj:*tl4, M#'J7- 

91, 2. 3. 4. 5^fcl46IBK<D*3tS*1«-St«l 
**l!*f»-C**fc«!>» R*ai. 2. 3. 4. 5£fc 

[0 1 13] »3Rai 5 (DUMP? lentil*. 79 'J U— h 
£tK'JV-*<, tK'J>$7*'J U— K #<)7H>*Jl>* 
J7^'JU-h> tK'J t Kp*W*7^ 'J U— K tK 
•J t KP*i/7JU*JM*7^ 'J U— h(Drt<&iJ»S:< t 
*— 0<D79'J U- tMCfctlWtt 
4fB®<Z>S83teI!>**iS • ftMMK*$m-efe«fe 

«>. w*js i 4iattcDHjts*isi • ft«m£*mrc&it 
& leaser * ct *<-e * -s „ 

[0 1 14] «#«1 6(Df§BJ|C<fc*l.tf. MtK'J?— 

*itfc»»Tt*4ctSMi:t«Mai . 2. 
3. 4, 5*fcl*6IBttO>fg5tMW«-«l«a^«»T? 

If^ffll. 2. 3. 4. 5£fcl46SS«0>Sg 

[0 115] !S**1 7<7)SgHJIC<i:4x«. ^17^3 + 

+ vv^3-7©rtfl)'>^ < tt-O0)4l7;i/P*y 
KT?fc-5c: < !:£*#g<!:-r£i»3fcSi1 6 G««>IBjK9#« 

■ mm&stmx'&ztzto. m*«i 6iBmrofi3t9* 
* $ f> ic^micsit-r s c t *<-c # « o 

[0 116] W3JE3S1 8fl)*BjrcJ:^l^ *«iK'JV- 

^«C^:£1««£:-4-«ll*«1 . 2. 3. 4. 5£f=te 
6SlA«Htl*l ■ ««l*W«?ftifclO. 111*41 
1, 2. 3. 4. 5*fcl4 6fBe<75flit9*^ • ««M 
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«iaa^ttfij=m«f*a3i*j. mt/trnzAtizztizj: 

[0 117] »*^1 QOi&BJHz&tilt. SS&tK'J^- 
^fit-r-SWJfcJSl . 2. 3. 4. 5*fcl*6fB«05 

it i) t m&u t o^is £ mm l ic-r -s c 
t*<r-^4„ ca>«fc. • mmte-stmizmmmm. 

[0 1 1 8] »*^2 00>§&mz±*l\t^ *«7KU7- 

<h 'J -7- 1 tfi- J > - h )i>o>*- ¥-xm&Htm 

3F^t^Ct$^g<!:-r*»^1 , 2. 3, 4, 5$fc 
91, 2, 3. 4. 5*fcl*61E«<Bfl3fc£>*f8l ■ Stffi 

$**4<DJ?*1 5^P>SS^itMSIilt<, mm 

i?^<DJtm*<-eiS)!i^«fc<^-So t^i^^ito 

x+v h>x*7U*-l=*a#§&14^<DiaS£«WJ: 
<ff^.-5cor-. QftftJUi, S£3fe<D*RI«XU-j7 hPJUS 

(Cffll>f)*lTtNSBliDmi^1 O 0^7H;U K/cmKlTIC 

Srr&c£*<T-£.&o 1 £*P>ggt>W 

£t=tf>IC. 'J ^-fc&UMiWtiTK'J T-(Dif*) t> 



[01 19] m^mz 1 a>*Hicj:*u£. -^<7>ffi*<s 

S1, 2, 3. 4. 5£fcl*6fE®<DSg3fcI9*«l • ft« 

ici&y turret *<-e#-&„ s^a«<t#smffio> 

SSaffili, 01. 02&o:S3lc^$ti*J:aic. ftHt 

Hi/iii/^ hP><t$Sii«igi5t#fiigpti=aA-r*- 

!IILTL^§ (El3) „ W**<J>^ > h P— Sffi 

mmmxtmsztizzt lessor-. ^«g6ici*tt»B8 
a«aiai»j. mmmziEm^mskm^^^m^) . 

yaffil*. S«WlclE*>ma>S^^S{«S|J$>-SLMi 
till © if ^ & A^<D^ A<S«M icil A $ *t £ o *«»K 'J 

#J^^t;^-a)*t^Sl5icj4A$+L'S. LA^L. c+vt>M 

«firai 5^7P>gg(75Jl^a)«!(SK>gS«fSJLT^S!)-r 
P>A<?IS^-C^4<7)r-. m®ia«T-<7)x+i/ 

asrc-rtiii. jiA^^siEm^irfis^ftco/^^^x 

$SjS<b-C#. x^->h>G)^3ai*<!:l6jt11»iF-0)fi!) 

[0 1 2 0] HM2 2 0>*91I=J:*U*. 
tt»BB**«**«:M<b-r>S?3.->Att (I TO) . 
^ (Sn02) , ^•(b'T>i?i't7A (I nO x ) OrtA^ 
^>^liE$^^Tt^*ct^!^Si:■rSsf*«2 1 nXL0>& 




[01 21] 8**4*2 srosg^ick+i.if, &gm«*<. 

0>'>*f < <fc * — 3fr £> $ *IT H -5 C t £ *#S <t -T 
58**412 1 IB«a>$£*I3*r«S • *«1S^««-e3a-5fc 
«>. Sl*ii2 i fEf£<B$gifeM*r8l ■ «gHg£-»**lcfctf- 

£^T.-5o 

[0 1 2 2] 8**412 4(7)fllBIC e fe* 1 ,lf. SlBmffit* 

amacDjgi^iSgasic.k y j&j$£;h.-c^58**4i 
i, 2. 3. 4, s-ztzize&momatmmm-mmm 

GtmX-lb&tztb. 8**41 1. 2. 3, 4. 5£fcl*6 

5. 

[0 12 3] 1»*4I2 5(D^ICck^[f. s^mn^iis 

&m < %mtfw.mmmiz& ysss**. -^51**41 1 , 2 . 
3, 4. 5*fci*6 8Btt<D363ts*«- MMK**m-e 

&5fc«>. 8**41 1. 2, 3. 4. 5£fcl*6fE«a>#§ 

■ ftwtfttt*M=£its*« • mm#*mj: 

[0 12 4] If€2 6©»HI=J:;h.tf, lifg^T 
fti«i*a2 1, 2 4*fcl*2 5E«a>*6*g«» 

* y *— j»ait*h*j: < *m+i=aA**i. ft*WRo/J« 

**U 1**412 1. 2 4*fc[*2 5 8Ett<DflJtS*«- 
[0 12 5] M*fl2 7 0>JB91l=J:*U£. aiti«7 

mmmwz&mtex'm^tzmz. #mmm&»±mmv 

ttibU «#^EP*D-r-5^i:ICcfcyf§3te-r-i>Ct^5 
t-T-5a}*«2K 2 4. 2 5£fel2 2 6ES0!>JB%£ 
*« ' 8**412 1 . 2 4. 2 

•<t £ aj?E-r 5 c <t *<t? # -s . 
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[0 12 6] 01**2 8<7>^ISlC«t:tllf. &Mm«£S 
5tt»^^X^'v^f6»^-Cfcy. »ih«BB*<X7H 
**>«B§-efc5Cfc£1#gfcf *K#«2 7ffi«<BSB*; 
fi*« • ««lt**f»Tfft*fc«!), 8**412 7 SBgOSg 

*»*(DSSSI3fe«^ ^Sfe-fb^-t* 5^B £ <Dmmi&ii- 
ici^t. ffi»#«r©S*«J<b*«»:y-Bit«-r-5 
c<b*<-e#5. 

[0127] n*a2ga>ani=j:*u£. si^'j?- 
<t asa* y ^-ostjisi* es* l tK y ib $ -e 

5 CtS^fitt -51**41 1 . 2. 3. 4. 5$fcli6 

Ctt<8**a*« • ft««*ttftas~au*-efc«fe«>. 

WW1. 2. 3. 4. 5^fcl*6IB«(D^3tM*«i • 
*§***mi=fc It t *&9 1 outs L 

•ati**m 5 z. t t><x # 5 . 

[0 12 8] S**Si3 0<D36IBI=«fc*ttf. ii^'J7- 
$*SSfT -58**411 . 2. 3. 4. 5Sfcl*6I2tt<7) 

nftM**t • *a«^«»a>«ji^-cfe-5fc«). 1**41 

1, 2. 3. 4. 5«fe(2 6ES(Dff%a*a- MMt* 
**W l = It * *«» £ £ (D^I A<ffi» L tzVl1& 

5-<t*<-e#-5o crotifc. mm ■ mm&-isttniznffi 

[0 12 9] Jil±0>=l:^lZ. *S§^<Df§3tM*«l ■ «t« 

***t*»i*. 1 s.<?o>mg.<Dm*i-x*Sb$>tzibiz. fit* 
*L*<<fy. «nraT*a)#aA<i»<^y. a^meo) 

#^A<S<^-5o *fc> n&WMz& y . 3a*<fe<IEfi 
HEL. «^fl3t*<S(iS«fc<ec5c *f=. *«iKU7 

5o 

[B 1 1 *JB9ia>!B*9*a • *«1S^»»<0«aH 

■e$>5. 

it t nm<D&w> & Wot «3ts v & 5 o 
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[@6] ajfe<ow^ssf£3t««a>«s@-eab-5. 
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